Dose-dependent increase or decrease of somatic intrachromosomal recombination produced by etoposide.
Chromosomal inversions and deletions can occur via somatic intrachromosomal recombination (SICR), a mechanism known to be important in mutagenesis and carcinogenesis. Here, we demonstrate a dose-dependent increase or decrease in SICR inversion frequency both in vivo and in vitro after treatment with etoposide, using the pKZ1 mouse mutagenesis model. pKZ1 mice received a single intraperitoneal injection of etoposide dose ranging from 0.0005 to 50mg/kg. Animals were sacrificed 3 days after treatment and the spleen was analysed for SICR. A significant 1.4-3.1-fold induction of SICR inversion events was detected in pKZ1 mice after treatment with etoposide doses ranging from 0.05 to 50 mg/kg etoposide. However, inversion frequencies after treatment with 0.0005 and 0.005 mg/kg etoposide decreased significantly to 0.67 and 0.43 of the levels observed in control animals, respectively. A pKZ1 mouse hybridoma cell line was exposed to etoposide (1-1000 nM) and a similar pattern of SICR response to that detected in vivo was observed. A significant 2.3-4.6-fold induction of SICR inversions was observed in pKZ1 cells treated with 100 and 1000 nM etoposide. Inversion frequencies after treatment with 1 and 10nM etoposide decreased significantly to 0.31 and 0.5 of the level observed in control cell lines. Our in vitro studies complement our in vivo studies and exclude a kinetic phenomenon as the responsible mechanism of reduction in SICR in response to low dose etoposide. Determination of the exact mechanism and significance of recombination suppression at low doses of etoposide treatment requires further investigation.